Addition of 2 mM arrmonium ion to isolated mesophyll cells of Papaver somniferum resulted in a 3-fold or greater increase in their rate of dark 14 c fixation~ while even 0.1 mM NH 4 + nearly doubled that rate. The most rapid increase in the labeling of a metabolite occurred is aspartate~ and was accompanied by a decrease .in the steady-state level of labeled phosphoenolpyruvate. No change in labeled pyruvate level occurred, and alanine labeling declined. Ammonium ion addition had no effect on the respiratory rate of these cells in the dark.
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+
We conclude that NH 4 stimulates phosphoenolpyruvate carboxylation in this system, but has no detectable effect on the pyruvate kinase reaction in the dark.. Our results are compared with earlier findings and the possible regulatory function of ammonia is discussed. 100 ~g atoms carbon·mg chlorophyll-l·hr-1 ).
Dark co 2 fixation: 1 ml samples of cell suspension in assay medium, pH 8, were placed in serum-stoppered 5 ml Erl~nmeyer flasks, enclosed in black bags, and placed on the rotary shaker-water bath described previously (7). Uptake was initiated by addition of 5 mM NaH 14 co 3 . 100 ~1 samples were removed at intervals with a syringe and killed in 80% methanol.
Arrmonia was added as NH 4 Cl after an initial rate had been established. Analysis of labeled metabolites: Separation and identification of most 14 c-labeled products was done by paper chromatography and radioautography as previously described (~.~). 2-oxoacids were converted to their 2,4-dinitrophenylhydrazones by the method of Bachelard (~) and spotted on 250 micron cellulose thin-layer plates (Analtech). The plates were developed inn-butanol :ethanol :0.5 N NH 4 0H:: 7:1:2 for 4 hr in the first dimension, whereupon the 2-oxoglutarate derivative was removed for counting.
The pyruvate dinitrophenylhydrazone was then developed in n-butanol:
propionic acid:H 2 0:: 74:36:49 for 3.5 hr in the second dimension (~.~). 14 c incorporation was determined by liquid scintillation and expressed as ~g atoms carbon incorporated per mg chlorophyll. Chlorophyll was measured according to the method of Arnon (1).
Oxygen uptake: The respiratory rate of the cells was measured in the dark using a Beckman oxygen electrode .inserted into a 1 ml plexiglass cuvette. The cell suspension was stirred with a magnetic bar, and the cuvette was maintained at 25°C using a recirculating water bath.
RESULTS
Addition of 2 mM ammonium chloride caused a rapid three-to four-fold increase in the rate of dark C0 2 fixation in isolated mesophyll cells of P. somniferum. Even 0.1 mM NH 4 Cl nearly doubled the rate (Table 1) .
The earliest and most marked change in the rate of labeling occurred in aspartate, while increases also occurred in malate, citrate, and glutamate ( Fig. 1-2 (Fig. 4) . Furthermore, no increase in respiratory 8 rate was observed in the presence of NH 4 + An increase in that rate would be expected if increased pyruvate utilization via acetyl CoA had occurred.
Thus, we attribut~ the observed drop in phosphoenolpyruvate level to • increased dark co 2 fixation and not to a stimulation of pyruvate kinase.
Our results also differ from those obtained with Chlorella, in which ammonia enhanced both pyruvate labeling (~) and respiratory rate (~) in the dark. While ammonia effects on pyruvate kinase have been ascribed to decreased ATP levels (~,~·!Z). the effect on phosphoenolpyruvate carboxylase appears to occur independently in mesophyll cells, and is presumably due to some other mechanism.
Nitrate supplied to the roots of whole plants stimulates organic acid accumulation in the leaves, attributed to increased dark co 2 fixation (12) , and also causes decreased phosphoenolpyruvate levels in pea roots (22). These effects may result from increased cytoplasmic ammonia levels during nitrate reduction. We cannot propose a definitive mechanism for PEPC stimulation by ammonia, however, it is possible that an explanation lies in the basic pH optimum of the enzyme. Davies (4) has proposed that, because of this property, PEPC operates as part of a cytoplasmic pH-stat. Thus, the disposal of excess cellular NH 3 produced by nitrate reduction could be related to cellular pH regulation. According to this model, an increase in cytoplasmic pH caused by ammonia accumulation would stimulate PEPC activity, resulting in neutralization of the ammonia and increased availability of 2-oxoacids for glutamate production and subsequent transamination. LEGENDS FOR FIGURES 
